Empirical Kuznets Curves (EKC) usually imply an inverted U-shaped relationship between a pollutant and per capita GDP growth. We initially find an inverted U-shaped EKC between CO2 emissions and per capita JEL-Classification: Q01, Q32
Introduction
The empirical question if and how GDP growth affects pollution levels has been discussed for more than 20 years. The relationship found most is that there is an inverted U-shaped relationship between a chosen pollutant (e.g. CO 2 emissions) and GDP, usually proxied by per capita income. This inverted U-shaped relationship is known as the empirical Kuznets curve (EKC). The pollution levels of a country can be linked with its level of development. According to the EKC hypothesis countries initially pollute more, e.g. through pollution-intense production technologies, but after reaching a certain level of income, they pollute less. One reason is that consumers are able to demand more environmentally friendly products. Another reason is that with increased trade pollution-intense productions are outsourced to so-called pollution havens (Dinda 2004) .
Most studies use a cross-section of countries assuming that these countries have similar developments over time by pooling them. Pooling data masks developments unique to individual countries. However, only a few single country studies are available and estimate country specific Kuznets curves. Out of the single country studies available, none so far tested the role of armed conflict. 1 Given these priorities, it is possible that the environment has been given less attention, despite the slow growth in GDP over time.
We initially find that there is an EKC Thet Naing Oo 2012). This reduction in overall consumption and diversified production can explain why pollution levels went down for Myanmar after the 1988 uprising.
The paper is organized as follows. In section 2 we briefly discuss the relevant literature. This is followed by a discussion of empirical methods used in section 3. The results are discussed in section 4. The paper concludes in section 5.
Literature Review
Starting with the seminal empirical work of Grossman and Krueger (1991) a vast amount of research on the EKC relationship has been published.
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To conserve space we discuss only a few single country studies in more detail. It can be argued that at least initially the pressure on the environment was ignored by the governments. They find that an inverted U-shaped EKC does exists for both countries. Furthermore, structural breaks can be identified for China. However, these structural breaks do not alter the nature of the EKC relationship. These regime changes can be explained by economic reforms in the 1980s and 1990s.
structural break for India, Kanjilal and Gosh (2013) find a significant structural break for India in 1991. India experienced an economic crisis early in the 1990s
and introduced many reforms to liberalize the Indian economy. They find an inverted U-shaped EKC for the period before 1991. However, for the period after 1991 they find that there is no relationship between per capita income and
These studies show that ignoring structural breaks can potentially lead to wrong conclusions about the EKC relationship between GDP and CO 2 emissions. While the above regime changes are mainly explained by economic pressure, the role of internal armed conflict has not been studied yet. Thus, the case of Myanmar can be helpful in understanding other determinants of structural breaks in EKC relationships.
Empirical strategy
Our data come from the World Bank (2013) and cover the period 1960 to 2004.
Given the internal armed conflict in Myanmar most time series are interrupted, or not reported (e.g. PM-10, PFC, SO 4 and other greenhouse gases), and limit the scope of our analysis. However, CO 2 emissions, as one of the main pollutants used, and GDP per capita are available for the entire period.
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Our simple empirical model takes following form:
CO 2 emissions are measured in metric per capita tons. To follow a consumptionbased approach as suggested by Rothman (1998), we decompose overall CO 2 emissions into emissions based on gas fuel consumption, liquid fuel consumption 4 A general concern with data from less developed countries is that the national reporting agencies sometimes cannot produce reliable data, especially in situations of conflict. However, We use the level of urbanization to explain where consumption of different fuel types can take place. For instance, it is more likely that people use more cars, or natural gas heaters, in urban settings. The parameter τ is a linear trend.
The parameter is the usual error-term.
The EKC hypothesis states that there can be an inverted U-shaped relationship between CO 2 emissions and GDP per capita. Figure 1 illustrates this relationship. Initially, countries pollute more with increasing levels of GDP per capita, and once reaching a turning point, countries pollute less with increasing levels of GDP per capita. This implies the following signs of the model coefficients: β 1 > 0 and β 2 < 0. These signs can be tested by a simple t-test.
Furthermore, both coefficients have to be jointly significantly different from zero for the inverted U-shaped ECK hypothesis to hold. This can be tested by an F-test.
[ Figure 1 about here]
To test for structural breaks we employ a Chow-test ( [ Figure 2 about here]
5 This is known as the 8888-uprising because the uprising took place on August 8th. 1988.
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Thus the above model includes a variable indicating the structural break (D 1988 ):
In the case of a significant structural break we split the samples in a period before and after the uprising.
Results

Simple regressions
Before turning to our empirical results, we plot CO 2 emissions and per capita GDP to take an initial look at the relationship between the two variables (Figure 3 ). We present graphs for overall emissions and distinguish emissions based on type of fuel consumption (World Bank 2013). Fuel consumption can be differentiated by the consumption of solid fuels (e.g. coal or fuel woods), liquid fuels (e.g. petroleum) and gas fuels (e.g. natural gas). It is possible to identify inverted U-shaped EKCs for most fuel types. However, there is a concentration of CO 2 emissions at low levels of per capita GDP. This could be explained by a structural break in our series and deserves more attention later. Furthermore, for an inverted U-shaped EKC to exist per capita GDP has to increase over time. Per capita GDP is indeed slowly increasing for our time period ( Figure   4 ).
[ Figure 3 and 4 about here]
We present results for a baseline model and a model including additional control variables in Table 1 . We find some evidence that their is an inverted U-shaped [ Table 1 about here]
We find some evidence for an inverted U-shaped EKC for Myanmar. However, while interpreting the results, it should be kept in mind that accounting for the 1988 uprising could alter this relationship.
Structural break regressions
In Table 2 we present the results for the models including structural breaks. Our hypothesis is that the 1988 uprising changed the development path of Myanmar.
If the structural break is significant (Chow-test) we can conclude that the period before 1988 is different from the period after 1988. We find for most of our CO 2 emission measurements a significant structural break. We split the sample into two periods (1960 to 1987, and 1988 to 2004) . Accounting for the structural break also changes the nature of the EKC relationship. The former inverted U-relationship is not supported by the data anymore.
We find a negative effect of per capita GDP on CO 2 emissions for the period before 1988. This can be explained by a change in composition of economic activities in Myanmar. A major part of economic activities during the 1960s 7 was the mineral industry including the refining of oil for the export market.
These types of industries are also heavy polluters. The socialist government at this time decided to close the country for trade (Soe 2008 ). This can be seen by the sharp decrease in trade (Figure 4) . However, the reduced export activities led to less mining and refining activities and therefore to economic activities actually reducing CO 2 emissions.
However, after 1988 the new military government opened up the economy not just for trade, but also to private enterprises, GDP growth started to increase rapidly. With this CO 2 emissions increased again. We can find some evidence that for the post 1988 period the EKC relationship changes to an inverted U-shaped EKC relationship.
[ Table 2 6 Note, the increased pollution levels could possibly also be explained by the use of less environmentally friendly technologies. Especially, the brain-drain after the 1988 uprising could have lead to less research and development activities and less innovation in production and therefore less environmentally friendly technologies. Note: significant at *** 1%, ** 5%, * 10%. Robust standard errors are in parentheses and the adjusted R 2 is reported.
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